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1 . A removable cover for an endoscope 
shaft, characterised in that the cover 
comprises an elongate sleeve (4) of thin 
elastic material arranged for application 
over an endoscope shaft (2) for surface 
contact between the sleeve and shaft to 
hold the sleeve against movement 
longitudinally of the shaft during 
displacement of the shaft through a body 
passage into which the shaft is inserted in 
use, the outer surface of the sleeve 
providing a low frictional resistance during 
at least forward displacement of the 
endoscope shaft through the body 
passage and a greater frictional resistance 
during reanA^ard displacement of the 
endoscope shaft. 2. A cover according to 
claim 1 . wherein the outer surface of the 
sleeve has protrusions (5, 6) inclined 



High 

Resolution 



rearwardly at a shallow angle. 3. A cover 
according to claim 2 . wherein the 
protrusions have the fonn of fish scales or 
bristles. 4. A cover according to clainn 1 . 
wherein the sleeve has portions (8) of 
wedge-shaped profile in longitudinal 
section. 5. A cover according to any of 
claims 1 to 4, wherein the sleeve (4) is 
made from elastic material, such as 
polyurethane, polychloroprene or natural 
rubber. 6. A cover according to any one of 
claims 1 to 5, wherein the external surface 
of the sleeve is treated to modify the 
surface friction thereof 7. A cover 
according to claim 6 . wherein the external 
surface has a low friction coating. 8. A 
cover according to claim 6 . wherein the 
external surface has a lubricant applied 
thereto. 9. A cover according to any of 
claims 1 to 8, wherein the sleeve (4) has a 
line of weakness extending therealong to 
facilitate lengthwise tearing of the sleeve 
for removal of the sleeve from the 
endoscope. 10. A cover according to any 
one of the preceding claims wherein the 
sleeve is accommodated in an annular 
housing (10) having a central aperture 
through which the endoscope shaft (2) is 
movable during application of the sleeve 
to the shaft. 11. An endoscope comprising 
an elongate flexible shaft (2) having a 
proximal end connected to viewing means 
(1) and a free distal end (3). characterised 
in that the shaft (2) has along at least part 
of its length an exterior surface providing 
less frictional resistance to forward 
movement than to reverse movement. 12. 
An endoscope as claimed in claim 11 . 
wherein the exterior surface is defined by 
a removable sleeve which covers at least 
part of the length of the elongated shaft 
from the distal end thereof 13. An 
endoscope as claimed in claim 1 1 or 12, 
wherein the exterior surface comprises 
protrusions inclined at a shallow angle. 14. 
An endoscope as claimed in claim 13 . 
wherein the protrusions comprise fish 
scales (5). 15. An endoscope as claimed 
in claim 13 . wherein the protrusions (8) 
are wedge-shaped. 16. An endoscope as 
claimed in claim 13 . wherein the 
protrusions comprise bristles (6). 17. An 
endoscope as claimed in any of claims 1 1 
to 16, wherein the exterior surface can be 
modified to ^cilitate removal of the shaft 
from the body passage. 18. An endoscope 



as claimed in claim 18 . wherein the 
exterior surface is defined by an inflatable 
sleeve. 19. An endoscope as claimed in 
any of claims 1 1 to 1 8, wherein the 
surface is defined by a sleeve which can 
be remotely separated from the elongated 
shaft thereby, in use, to allow separate 
withdrawal of the sleeve and flexible shaft 
from the body passage. 20. A cover for an 
endoscope shaft (2), comprising an 
elongate sleeve (4) characterised in that 
the sleeve (4) outer surface is adapted so 
that, when fitted to an endoscope shaft, it 
can provide greater frictional resistance to 
rearward displacement of the endoscope 
shaft than the frictional resistance to 
fOHA^ard movement of the shaft. 
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HacTOOTxee H3o6peTeHHe othochtcx k 3h^o- 

CKOnaM H K oGOJIO^dM HJIH ipyGKaM JSflSl 3HA0CK0- 

noB. 

rH6KHe HHCTpyMeRTU ffflSl SHAOCKOmneCKHX 

HCCJieAOBamdt HcnojiBsyiOTcx b Me^HipiHe c Komia 
60-x tojiob; tcm hc Menee, ocHOBHue npHmmnH, 
sajioHcemoiie b ocHOBy KOHcrpyicmdi aimapaTypu, 
He nperepnenH cymecTBeimux HSMeHeiniil c nana- 
na 70-x roAOB. SHAOCKOiraqecKax aimapaTypa b 
OCHOBHOM Hcnojxbsyercfl npH AKanBOcmKe h ne^e- 
HHH scejiyAOHHO-KHineHHiiix 3a6oJieBaHHii (pac- 
CTpOHCTB), nocKOJiBKy OHa noaBOJwer ocymecxB- 
jMTb Henoq)eflCTBeHHyK) aroyajiHaaajno BHyrpCH- 
Hm opraHOB, tohho BuxBjurrb OTKjiOHeHHx or 
HopMu H 6panB o6pa3UBi jsflx MHiqx>CKOiiinecKoro 
ananHsa. SHAOCKomu Taxxce npHoGpejia Ba»cHoe 
SHaRCHHe npK jre^enHH naqHCHTOB, nocKOjn.Ky 
xHpyprHHecKHe HHCTpyMeHTw MOiyr 6uib BBe^e- 
HM Hepes 3HAOCKon. MoxcHO yAajuTb He6o;iBiiiHe 
onyxojm, npoBO^HTb jiasepnyio Tepanmo, BBomrrb 
Hirbeicqim, pacnirHBaTb cyTKeHbTc sohu h yAajnrrb 
HHOpo;iHue Tejia. B 6Qnee paHHHx siviocKonax b 
uejMx ocMOTpa HcnojibsoBajiacL BOJioKOHHaa on- 
THKa, HO 6ojiee coBpeMeHHue 3H;:(ocKonbi pa6oTa> 
iOT Ha npHHimnax (^opMHpoBaHHx CHHresHpOBaH- 
msx (nejieBHSHOHHux) H3o6paaceHHH c Hcnojibso- 
BdHHeM BiHKpocxeftai, npn 3tom ocyniecrBjifleicJi 
BocnpoHSBeAemie H3o6pa»ceHHii hb xejieBHSHOH- 
HOM 3KpaHe. 

CymecTByiOT Heiupc ochobhux mna 3hao- 
CKonoB, HcnojibsyeM&ix b racTpo3HTepoaorHH: 3h- 
AOCKon ffflK BepxHHx OTAejiOB nHnieBapirreJibHoro 
ipaKTa, nponycKaeMUH nepea par am o6cjieAOBa- 
HHH immeBOAa, scejiyAKa h ABeHaAaaTHnepcTHoS 
ehuikh; AyoACHOCKon ajw pa6oT, CB^sanHBix c 
noA»cejiyAOHHOH »cejie30H h acejFnnjMH nyraMH; 

KOJIOHOCKOn AJIX HCCJieAOBaHEM TOJICTOM KHnnCH 

(flfin KonoHOCKonHH) H 3HTepocKon fljisi HCcneAO- 
Bamu TOHKoii khiiikh (ajn dirrepocRonHH). 

fljw Toro hto6h Bwnonmmb kojiohockohhk), 
GojibHue CHanarra npoxoAJir nepes o6^aTejit>HHd 
Kypc npHCMa cnaGirrejiBHux npenapaTOB c qenBio 

OHHCTKH TOJICTOH KHmKH OT 4>CKajIHH. OhH HpH- 

HHMaiOT jiencoe ycnoKaHBaioiAee cpeACXBo h o6e3- 
6oJiHBaiomHii npenapaT, h mQiadk 3iqiocKoiiHqe- 
CicHil HHcrpyMeHT bboa^it nepes anajibHoe OTsep- 
CTHe H nponycKaiOT BBCpx Hq)e3 Toncryio KHmKy. 
OS'beM HCCJieAOBaHHfl oGiiniHO orpannqeH cjienofi 
KHmKOH, KOTOpaa npeAcraBjifler co6oh caMyio 

BepXHIOK) naCTb TOJICTOd KHIUKH, HO KBajIH^^Him- 

poBaHHue cneuiiajiHCTiii, npOBOA^n^e irccneAOBa- 

HHX, MOiyr BBCCTH HHCTpyMCHT B HIEiGHIOK> ^aCTb 
TOHKOii KHmKH. 

BunojiHeHHe KonoHocKonHH npeAcraajwer 
co6oH TexHH^ecKH TpyAHyK) onqiaqHio h rpeGyer 
AnnrejibHOFO nepHOAa o6yHeHHx. Jlflxc nocne 
noATOTOHKH HeKOTOpue cnei^fainfCTu oGji^naiOT 
6ojibiiiHM yMeHHCM, HeM Apynie, h Moryr i^obo- 
AHTb npoqeAypy 6ojiee 6iiiCTpo, 6e3onacHO h 3^ 
4>eKTHBH0 no cpaBHCHHio c ApyniMH. IIpHqHHa, no 
KOTOpoif ABHHafl npoQeAypa Moscer Gun* saipyA- 
HCHa, saKmoHaercfl b tom, my oGoaohhbx (hjih 



TOjicraa) KHnnca HMcer HenocTOiiHHyio 4>opMy h 
K0H4>HrypauHK). Ohb cOAepxHT pm nerejiB, koto- 
pue "npHBsiBaHfii** BHyrpn ^lonmoiS nonocrn b 
onpeAejieHHHx Mecrax kpobchochhmh cocyABMH h 

COeAHHKrcJIBHOH TKEHBIO, KOTOpUC OCymeCTBJDnOT 

nnxaHHe oprana, b to BpcMx k^k b Apyrnx qacT^ix 
o6oA0^aJi (hjih TOJicras) KHnnca aobojuiHo cbo- 
60AHO Moxer nepeMem^'acji BnyrpH 6pK)mH0H 
nonocTH. KorAB itiGkhh, ho npH 3tom aobojibho 
TBepAUH HHCTpyMeHT BcraBjDnoT B KHnncy, HMeer 
MecTo TeHAeHOHfl oGpasoBaHHA nerejn*. Koraa 3to 
cjiy^iaeTCA, KBajm^HUHpOBaHHUH cneunajiHCT, 
npoBOAmpiii HCCJxeAOBaHHe, Moxer yMenunHTb 
pasMep nexjni h vafffirtb KHmKy rapMonncoii hb HH- 
crpyMeHT. IlyreM KpyqennH, TonKannx, BumiiBa- 
HHfl H pacnojio^eHHx noA yrjiOM HaKOHeHHHKa 
HHCTpyMCHTa ocy^^ecTB^JfK>T nocTynaTentHoe ne- 
peMeiqeHHe ero baoja KHnncH ao Tex nop, noKa 
HHCTpyMeHT He AOHAST AO cjienoH KHmKH. y MCHee 

KBaJIH^HUBpOBaHHUX COeilHajIHCTOB, npOBOAinilHX 

3HA0CK0TmqecKHc HCcncAOBaKHa, aro BusuBaex 
sarpyAHeHH^i, h ^acTO BHyrpn Gpionraoft nojiocm 
oGpasyiOTCJi GojiLnme nerjiH. KorAa 3to nponcxo- 
AHT, He TOJttKo sarpyAHJieTca AanbHeihnee nocry- 
narenbHoe npoABHxcenHe HHCTpyMenra, ho h na- 
iVienr HcnuriiiBaer Gohb, h cyn^ecrByer onacHOcrb 
Toro, TO) 6yAer qpesMepno Burmyra 6pu}KeHKa, 
IlepHOA BpeMCHH, hcoCxoahmuh ajia Toro, HTo6u 
AOCTHHB cjienoif KHmKH, Men^ercfl or 10 mhh ao 
HHTCpBajia CBume OAHoro naca, h b p^e cjiynacB 
BOo6n^e neBOSMOBcno aocth^ cjienoH KHnncn. 

KoAOHOCKOHHB BBjifleTCJi HanGojiee 34)$eK- 

TKBHIIM CnOC060M» npHFOAHUM JlflK 06CJieA0BaHHji 
TOJICTOS KHmKH. Ee He TOnBKO peKOMCHAyiOT B 

KB^ecTBe AHarHOCTHHCCKoro HCcneAOBamw a^ 
nauHeHTOB c CHMmoMaMH h 6ojie3HXMH tojictoh 

KHmKH, ho TaKXCe HCn0Ab3yK)T Allfl CKpHHHHra 

(MBccoBoro o6cneAOBaHm[ Hacenemu a^^ msanc- 
HHfl 6ojmHux) hb npCAMer BusBjienHx paxa. (Pax 

tojictoh KHnnCH B CoeAUHCHHOM KopOJICBCTBe 

npeACTaBjwer co6ofi BTopoi! no pacnpocrpaHeHHio 
BHA paKa, BusiiiBaionpiH CMepxHocni). OcoSas 
yMecTHOCTb KOJiOHOCKonHH o6ycnOBjieHa tcm, qro 
3rH paKOBue saGojieBaHna o6kpiho HaHnnaiOTCji 
KaK MajieHLKHe nojinnu, Koropue Moryr 6biti> jier- 
KO yAanenu kojiohockohom ao Toro, kbk ohh era- 
Hyr sjioKaHecTBeHHUMH, h moscho 6ujio 6ki cynie- 
CTBeHHO yMeHtnnrrb pncK paKa, earn 6w kojioho- 
CKomut 6una jierKOH h npocxoH npoueAypOH. 
Oahbko ee nonyn^nocrb kbk MeroAa CKpHnnnra 
orpaHH^ena bucoko^ croHMOcrbK) npoi;eAypBi h 
rcM o6croflTejiBcrBOM, wro ona BusuBaer nenpH- 
smaae ooiynteHHx y naiiHCHTa. Ecjih 6w moscho 
6BU10 npoBOAHTi. peryjwpnue o6cneAOBaHHH, aoc- 
THTaji cjienoif KHnncH 3a KopOTKHH npOMe>KyTOK 
BpeMeHH H 6e3 AHCKOM4>opra, 3ra MeroAHKa 6ujia 
6u 6ojiee nrapoKo iq>HMeHHMa. 

HeAaBHo 6ujio noAcwrano, TO) tojibko b 

CoeAHHCHHOM KopOJICBCTBe B POA BHnOJnUDOT 

nopHAKE 250 000 KOJxoHOCKonHqecKHx HCCJieAOsa- 
Hnit Ecjih 6li abkhoc HccjieAOBanne 6ujio 6onee 
npHeMjiCMiiiM H AemeBiiiM, KOJiHHecrBO HCCJieAOBa- 
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HHH cyntecTBeHBO npeBucwio 6u ;iaHHoe rhcjio. 
OcHOBHue pacxoAu oiHOCirrcx k pacxoAaM Ha o6- 
cjiyxHBaioiipitt nepcoHaji h HaxnaAHLiM pacxo^aM, 
a He K KSinrrajiBHMM aatparaM hb o6opy;aoBaHHe» 
TaKHM o6pa30M, ecjm 6u b e^HHHiQr BpeMenn 
MOXHO 6hjio 6m o6cneAOBaTb 5ojii>nie naipieHTOB, 
CTOHMocTb HCCJieAOBaHHx 6ujia 6u CHHXCeEa B 
snawrejibHOH crenenH. 

SHxepocKomui hc wixcrcsi nmpOKO Hcnojib- 
syeMOH I1po^effypoH, npHH^ omoik ochobho^ 
npHHHHoit 3Toro ^iBJixercH rpyjiHocTb ee BwnojiHe- 
HHfl. Tomcaji KmnKa npeAcraBJixer co6oh caMyio 
fljiHHHyK) lacTb acejiyj^o^o-KimieHHoro Tpamra, h 
ee MOHCHO Aocmqb, tojibko nponycniB 3HAOCKon 
CHa^ana nepes inmieBOAy scenyAOK h ABCHaOTarrH- 
nepcmyio KHnncy; h tojibko saxcM mohcho Boihia b 
TOHiryio KHnncy, CaMa Towcajr mmnra Hsornyra c 

MHOMCeCTBOM MCCT SaKpyHHBaHIW H nOBOpOTOB, H 

nonuTKH npoABHHyrii dHrepocKon qepes TOHKyio 
KHnncy saipynHHTejibHu, GojiesHennu h nosBom- 
lOT o6cjieAOBaTb tojii>ko aepxHioio ^acrb tohkoh 
KHinKH. npHqHHa 3Toro saKjno^aercfl b tom, 
npH HcnojiLSOBaHHH "TOJncaeMOix)" ("push") 3HTe- 
pocvona H3m6w, Koropue hmck)t mccto b SHxepo- 
CRone, MemaiOT CMy npoxo^HTb Bnepe^, h b pe- 
syjiBxaTe oh crpeMirrcji cnnpanbHO saKpyqHBaTbCx, 
H npoHCXOAHT o6pa30BaHHe nerejib. Jlpynm cno- 
co6oM BHnojmcHHK 3HrepocKonHH jffijwerwi hc- 
nojiMOBaHHe "BurarHBaeMoro" ("pull") airrepo- 

CKOna, KOTOpMH SHaTOTCJIBHO TOHbme H KOTOpUH 

nponycKaiOT nepes hoc h sareM o6ecneHHBaiOT 
BosMoxHOGTb nepeMcmeHHfl ero (no nyra maiiH) 
noA ACHCTBHeM ero coGctbchhofo MexaHHqecKoro 
MOMema nepes Tomcyio KHnncy. Ero moxcho buts- 
ayrb oGpaiHO, h npH BUDirHBaHHH ero mo»cho 
ocMOTpCTb TOHKyio KHiiiKy. K coxajieHHio, oh 
cipeMHTca 6ucTpo ckojik3hti>, saKpy^nmaflCb h 

nOBOpa^HBaxCb, H npH 3T0M HeB03MO»CHO yBHACTb 

BOO KHmxy. KpoMe loro, nocKOJibKy oh HMeer 
OHeHL MajiyK) TOjmiHHy. c ero noMonp>K} hcbos- 
MOMCHO BHnojiHHTb HHKaKHC ^po^e;^ypH no neie- 

HHK). 

Sa^^aneii npeAnoqTHTejn>Horo BapnaHra ocy- 
mecTBjxeHHJi HsoGpereHHsi wuercji paspaGorxa 
3H;^ocRona c napyscHOH noBepxHOCibK), Koropax 
nosBOJiaer BimonHHTb 3HA0CK0nH?ecKHe Hccjie^o- 
BaHHii nnn^eBapHTejibHoro rpaKra, BKjnonax kojio- 
HOCKonHK) H 3HTepocKOJiH]o, 6ojiee 6u(npo, 6e30- 
nacHO H c MeHbmHM ahckom^optom, hcm. tot, ko- 
TopuH B03M0)KeH npH ooBpcMeHHOM o6opyAOBa- 

HHH. 

B COOTBerCTBHH C OAHHM mHpOKHM acncKTOM 

HacTOimiee H3o6peTeHHe OTHOCHTCii k o6onoHKe 
AHJi TySyca anj^ocKona, K0Topa5i coAepiicHT TpySxy, 

HMeK>nQaO nOBepXHOCTB C HH3KHM K03<|>4)HUHeH- 

TOM ipeHHH, no MeHbrneii Mepe, b HaiqiaanenHH 
CMemeHHH anepe^ c tcm, tioSu o6neniHTb hc- 
nojTUOBaHHe Ty6yca 3H;iocKona, 

HsoCperrcHHC xaxsce othochtcx k 3H;^ocKony, 
coflepacanieMy rH6KHH Ty6yc c Gjikkhmm kohuom, 
npeAHasHaneHHUM jijir npHCoeAHHeHHg k cpeAcrsy 
AM HaGjDOAeHHH (BH3yajibHoro OTo6pa3ceHHji), h 



CO CB060AHUM AaxiBHHM KOHUOM, npH^eM, no 
MeHbrnen Mepe, na naciH CBoeH a^hhu Ty6yc HMe- 
ex noBepxHocTb, npeAHasHaneHHyK) awi Toro, ^ro- 
6u co3inaBaTb MeHbmee 4>pHKUHOHHoe conpoTHB- 
ncHHC CMenteHHK) Ty6yca anepcfl ^epea npoxofl b 
TCJie, B KOTopHH Ty6yc BcxaajwiOT npH Hcnojn»30- 
BaHHH» H&A cMemeHHK) Ty6yca b oGpaiHOM na- 
npaaneHHH Hepe3 npoxoA b lene. 

Shaockoh Moxcer 6i>rnk BrniojineH c noBepx- 
ROCi^iO) HMeron^eii HHsxHii K034M])HipfeHT xpeHHH, 
ROTopafl Mo^er npHHHMaTb bhji cneunajiLHoro 
noKpUTHJi noBepxHOCTH, npeAnoHTHTejiLHO H3 no- 

JIHMepa C HH3KHM KO344>KI|HeHT0M TpeHHJi. OAHHM 

H3 BHAOB xBjiflerai noKpuiHe hs Kp^nmHOpraHH- 
<iecKoii (cHjraKOHOBoif) xchakocth, Koropoe hbho- 
CffT BO BjiaxHOM vBjifi, H saxcM oGecneHHBaiOT 

B03M07KHOCTEI BbTCymHBaHKJr CFO JIJIH nOJiyRCHHa 
OHCHb TOHKOrO HOKpLmM C HH3KHM K034>4)Hi;HeH- 
TOM TpeHHH. KpOMe TOrO, nOBepXHOCTb C HH3KHM 
K03(^$HKHeHT0M TpeHHA MOXCCT 6liITb COSAaHd HO- 

cpeACTBOM saxpuBaionieH xpyGxH, noBepxHOCTH 
ROTopoS Moacex 6uTb npHj^ana Taxax K0H4>Hrypa- 
OHx, KOTopax oCecneiHBaeT paajnmioe xpeHMe npH 
CMenieHHH Bnepeji h Hasaji nepes npoxoA b Tene, 
nanpHMep, nepes KHnncy, b KOTopyro BCTasneHa 
Tpy6Ka. Tpy6Ka 6yAeT npoxoAHTb, no MenbrneS 
Mepe, BAOJn> ^acni ajihhh TyGyca dHQOCKona ox 
yAajicHHoro xoHixa m npeAnoTOrrejitHO npoxoAin* 
BflOJUi Bcen HJiH 6ojibmeH qacra ero AnHHu. Tpy6- 
Ka npCAnoTOrrejttHO BunojineHa TOHKOcreHHOH, 
nanpHMCp, c TonnpoioH crenoK Menee 0,5 mm, na- 
npHMep OT 0,1 AO 0»3 MM, H AOCXarO^HO 3JiaCTH4- 

Hoii Aiui Toro, hto6u saxBaiuBaTb hiGkhh lyGyc. 
Tpy6Ka ne o6ji3aTeHiiHO AOJixma oSecne^HnaTb 
xyroH 3a»cHM (saxsax) Ty6yca SHAOCKona, h a'ix 
npocTOTU HaAeBaHHx ipyGxH Ha Ty6yc npeAnoq- 
THTenen jierKHit saxsar (saxoHM). TpeHHe Me»CAy 
Tpy6K0ii H Ty6ycoM Moacex npeAOTspaxHTB hx 
CMen^eHHe Apyr OTHOCHrejiBHO Apyra b npoAOjn>- 
HOM HanpaBjieHKH» h npn 3tom hc Tpe6yeTcx, to)- 
6w Tpy6Ka "saTKHMaira" Ty6yc 3HAOCKona, KpOMe 
Toro, oco6eHHO b tom cjiyqae, ecjm rpyCxa bm- 
nojmena h3 Marepnana, HMeioniero aobojibho bu- 
coKHil K034>$HmieErr ipenHx lUwm HMeer Tonnyio 
nociMVcy Ha Ty6yce, Moxcer OKasaxbcx xcenarejn*- 
HUM BunonHHTb noKpuTKe Ha BHyrpeHHeil no- 
BCpXHOCTH Tpy6KH, HToSu yMeHbnmTi XpeHHC h 
TeM caMiiiM o6jier4HTi> HaAeaaHHe Tpy6KH Ha Ty6yc 
3HAocKona H, B03M0XCH0, nocHeAyiontee cmnHe 
Tpy6icH c Ty6yca. Ecjth Tpy6Ky HsrorraBjTHBaKyr 
nyreu 4>opMOBaHHx na onpaBxe hjdi madnone, 
BHyrpeHHee noKpuxBe Moscex GuTb HaneceHO na 
MaxepHaji Tpy6KH npn nocneAywmeM chhthh 
Tpy6KH c onpaBKR h BbrBOpaRKBamm Hapy>Ky; h3- 
BecTHO npHMenenne AaHHoro cnoco6a npn npoHS- 
BOACTBe ApyTHx H3Aejndi, xaKHx xax xHpypnne- 
CKHC nepqaxKH. 

^To Kacaercii ^phki^tohhux CBOitcTB na- 
pyacHOH noBCpxHOCTH xpy6KH, to mohcho paccTO- 
TUBaxb Ha xapaxTepHCTHKH MaTepnajia caMOH 
ipy^KH, o6aaAaiomero hh3khm K03(|)(t)HiuieHT0M 

ipeHHX, HHH nOKpUTHe C BB3KHM K03^4»<QH3I^1^ 
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TpeHFM, BOSMomo xaKoro THna, KaKOH 6hji ohh- 
caH BUDse, Moxer 6uti> HaneoeHO Ha Hapyaoiyio 
noBq>XHOCii> Tpy6KH. TpyGxa Moxcer 6£iTb nsro- 
TOBJiena paimoHajibHiiiM o6pa30M nyreM 4>opMOBa- 
HHfl OKyHaHHeM Ha onpaBKe, a k npnroAHiJM 9;ia- 
CTHHHHM MaxepHajiaM othochtcji HarypajibKhTH 
RaynyK, nojinxjioponpeH h nonHyperan. Hapyxcnaa 
noBepxHOCTfc 'ipy6KH Moxer SuTb o6pa6(miHa jva 

MOw4»IQHpOBaHHX, B qaCTHOCTH, yMeHbmeHHfl 

noBepxHOCTHoro ipeHHfl. IIoBepxHocTb c o^ctib 
xoporaeit CMasHBaeMocrbio Moacer 6trn» nojiyneHa 
nyrcM Hcnojii>30BaHH5i rHApo4>HJiijHoro mjjpo- 
rejn>Hon> nojiHMq)a. IIpH xcejianHH mo»ho naHec- 
TH CMasoHHUH MarepHaji na HapyscHyio noBepx- 
HOCii» ipyGKH. <I>pHRm{OHHoe coiq)OTHBjieHHe pas- 
jraqaeicji b HanpaBneHHH BnepcA h b oGparmoM 
HanpaBjieHTni, Koropue cooTBerrcTByKyr naTipaBjie- 

HHK) BBeAeHHfl H fQBJieHeHHX (3HAOCKOna). B TOM 

cjiy^iae, jnorjsjd ^pHKiiB:oHHoe conpoxHsjieHHe 
M^me B HanpaBjieHHH Hnepen, hcm b o6paiHOM 
HanpaBneHHH (HanpaBjieHRH nasaiO, annocKon 
Moxcer Bij6opo«iHO Bursnma-n Knnncy, ecjiH k 
Ty6ycy 3imocKona Cy^er npHJioxeno BBrrxrHBaio- 
mee yciuiHe, hto, b cbok) OHepe^B, nosBOJiaer 
yMeHBniHTb o6pa30BaHHe nerejiL b KHmKe 3a cner 
Toro, WTO KMmKy noQysKjsjsaoT caMy HaAeBan^cx 
n^MonncoH Ha 3HAOCKon. Pasjonmoe ipeHne mox- 
HO o6ecneHHH sa cner oGpasosaHHx sucrynoB Ha 
nosepxHociH hjih cos^aKHx pejibe4>H0H noBepxHO- 
CTH HjiH Ha RacTH, HjiH Ha BceH jsfltme phGeofo 
Ty6yca. Pejii>e4>Hag noBepxHOCXb Moacer 6iJTb o6- 
pasoBana c noMombio Hapyxworo noxpMiiui, ho b 
HaH6ojiee paimonajibHOM BapnaHre ipyGicy o6pa- 
syiOT c BEicrynaMH, aHajionnnuMH pu6bbm ne- 
myKKaM, hjih c nojiorHMH mmnooGpasHBiMH 4>op- 
MaMH. B ajiBTepHanHBHOM BapHanre Moryr 6brn> 
BunojiHeHLi nieTHHKH, oGpanieHHue Hasaji h» na- 
npHMcp, pacnojioxeHHLie Konbi^aMH, HaxoAmm- 
MHca Ha HCKOTOpHx paccT0«HH5K flpyr OT flpyra 
BAOJib Tpy6KH. B cneAyionieM anbTqiHaxHBHOM 
BapHanre Moxcer 6iim> npe;iycMOTpeH MexannsM, 
coo6]iiaiomHH ABH^enHe, TaKoii Kax nepsHK hjih 
nmeK, HHsceiopifl sos^yxa, hjih HHxeiopui 
BOW nyxtbCHpyioiipiM o6pa30i«. 

Cne^tyer noHEMaib, tto HecMorp^ na to» hto 
cosAaercx 6ojiBniee conpoxirajieHHe npn CMeme- 
HHH Ty6yca 3HAOCKona b o6paTHOM HanpaBjieHHH, 
reM He Menee odecne^Hsaercx BOSMOxcHOcrb h3- 
Bjie^eHHn 3HAOCKona 6e3 ipaBMHpOBaHHx khudch 
h, b cjiyqae KOJionocKona, 6e3 ipaBMBpoBaHHs, b 
^acTHOCTH, cjTH3HCT0jl o6onoHini aHajn»Horo or- 
Bepcnui, KOTopax o6u<iho iuiotho oxBaiuBaer 
Hapy»3iyK) cropoHy aHAOCKona. fljw o6ecne<ieHH]i 
jierKoro KjBjieHeHHa 3HflOCKona Tpy6Ka Moacer 
6uTb BWHOiTHCHa xaKHM o6pa30M, hto6m o6ner- 
wTb pa3AejiLHoe Hsane^eHHe TpyGm h Ty6yca 
aHAOCKona, jvisi qero ipyGxa MO^er 6iiiTb buhoji- 
Hena c iq)OAOJii.Hoit JiHHHeft ocnaGneHHn, baojil 
KOTopofi OHa MOBCCT 6uTb pasopBOHa, HT06u o6- 
jieniHTb OTAeneHHe Ty6yca h Tpy6KH ^pyr or flpy- 
ra. 



JlitK o6ecneieHHx bo3moxchocth 6oJiee ner- 
KOFo noHHMaHHfl HBoGpereHHR BapnaHTu ocyme- 
CTBjieHHfl H3o6peTeHH]i 6ynyT Aajiee onHcanu na 
npHMepe co ccujikoh na coiipoBOscnaiomHe nep- 
TexcH, na KOTopux 

^HT. 1 cxeMaiKHHO noKasHBaer 3HA0CKon b 
cooTBercTBHH c H3o6peTeHHeM; 

^HT. 2 noKasusaer b 6ojibmeM Maciirra6e 
wBCTh 3HnocKona no (t)Hr. 1 ; 

^HT. 3 npeAcrasjixeT co6oii H3o6paaceHHe, 
aHanorHHHoe 4)Hr. 2, h noKasuBaer moah4>hiihpo- 
BaHHUH BapHBHT Tpy6icH; 

4»Hr. 4 i^eAcraBjuer co6ojl npoAOJibHoe ce^ 
^eHHe GoKOBot ctenKH ajibTepHaTHBHoro BapnaHra 
Tpy6KH;H 

^HT. 5 npeAcraBjifler co6oii cxeMdTHHHoe 
fi3o6pa7KeHHe annjTHKaTopa, npeAHasna^eHHoro 
jjflx HcnoJibSOBaHHs npH HaAesanHH Tpy6KH na 
Ty6yc 3HAOCKona. 

KaK noKasmaer i^ht. 1, 3HA0CKon HMeer b 

OCHOBHOM 06lJiTHyi0 KOHCTpyiCqHK) H coAep^T 

OKyji^ 1 H BcrasjuieMiini Ty6yc 2. VAaneHHUH 

KOHeri 3 BCraBjiHeMoro Ty6yca 2 coAepxHT jnnoBi, 
KaHajm h cBeroBOAbi. EcrecTBeHHo, BMecro sroro 
3HAOCKon MOKCT GtiTb npHcnoco6jieH aim 4>opMH- 

pOBdHHS CHHTeSHpOBaHHBIX H306pa»CeHHii, KBK 

xopomo H3BecTH0 B AdHHOii o6jiacTH. TpySica 4 
HaAera Ha BcraBji^eMiiiH Ty6yc 2 h npoxoAnr no 
Bcen ero Annne hjih no ee nacTH, 

Tpy6Ka Moxcer Gltiii hhh OAHOpasoBOH, hjih 
CTepHjiHsyeMOH, h b tom cjiyqae, ecjni ipyGxa oa- 
Hopasosax, ona motk&t nocxaajDiTbCJi b crepHjibHoM 
ynaKOBKe. Tpy6Ka HaroToanena npoinon. Tax <ito 
B npoqecce HcnojibsoBaHHs ona ne pa30pBeic« h 
He craneT HSHomenHOH, h ona BunojmeHa h3 3neK> 
TpOH30Jun^oHHoro MarepHajia h oCjiaAaer Aocra- 
TOHHofi raGKocTbio AJM Toro, to)6m He Memarb 
pa6orre caMoro 3HAOCKona. Ona npHroAHa ajui hc- 
nojibsoBaHHx bo Bjiaacnoii sarp^neHHofi cpeAe h 
HMeer noAxoAW^e pasMepBi mm topo, hto6w ee 
MoxHO 611IJ10 HcnojibsoBarb c mnpoKHM AHanaso- 

HOM HHCTpyMCHTOB (paSJOPfflMX) np0H3B0AHTeJieH. 

CooTBercTBeHHO, Tpy6Ka HsroTOBjiena h3 nexoK- 
CHimoro MaiepHajia, Koiopidii HMeer hhskhh ko- 

34)4»HipieHT TpeHHfl, H AOJI^CHa 6UTEi rH6Koil» 

npoHHoii, H Hjm OAHopasoBofi, huh npnroAHOii aiui 
crepHjnoaipiH. K npHcynpiM rpyGice CBOHCTBaM 
OTHOCHTc« ee cnoco6HOCTb Kpemiennx k 3haocko- 
ny, KpoMe Toro, ona ne npOBOAHT ajiCKxpHqecTBa h 
o6jiaAaer BOAOcrofiKocn^io (ne CMaHHBaercx). 
Tpy6Ka HsroTOBirena h3 MaTepnajia, Koropuif or- 
jDnaeroi AOCTaiowoii 3JiaciinHOCTi»io jiflsi toix), 
«rro6iii Tpy6Ka oxBaTUBajia lyGyc 3HA0CK0iia tbk, 
^TToGu Tpy6Ka ne cKOJiBSHjia baojie Ty6yca npH 

HCnOJTl»30BaHHH 3HAOCKOna. 

Tpy6Ka yAo6Ha ffflx nojib30BaTen5i, Tax hto ee 
Moaoio JierKO h 6ucTpo naAerb na HHcrpyMeHT, 
nerRo cH5ni>, h oea BunojiHeHa KaK mohcho 6onee 
npocroii. CneixHBJiHCT» npoBOAxnod! HccjieAOBa- 
HHe, uoxffT 3ateM coxpaHjrrb hojihijh KompojiB 
HaA MaHHnyjiHpOBaHHeM HHcrpyMeHTOM bo EpcMX 
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HcnojibsoBaHm. Tpy6Ka AOJixna HMetB "Kmnime- 

CKldi" BHeUIHIIjK BHn. 

KaK noKasuBaer b ocoGeHHociH ^wr, 2, m- 
PYKBBsi noBq)XHO(rn> Tpy6KH 4 BunojraeHa c bm- 
crynaMH jiflx co3ffj3wvi noKpunu 5 b bh^c "puGi*- 
eii ^erayH". 3to nosBOJMer nojiyrorE noBepx- 
Hociib, KOTopsui HMeer 6ojiee HHSKHit ko9$4>>W6ht 
ipeHM B HanpaBneHHH Bnepe;^ hjih HanpaBJieHHH 
BcraBKB, HeM b HanpaBjiemm maa^, hjih HanpaB- 
JieHHH H3Bne^eHHJi. Ha ^mr, 3 noxaaaHa KOHcrpyK- 
UHA, ajiLTepHaTHBHafl no oiHomeHHio k KOHcrpyK- 

UHH Ha 4>Hr. 2, B KOIOpOH npe^CMOipeHEiI lOHKHe 

BOJiocKH HUH inteTHHEH 6 jsflu cosAaHHJi Humeyno- 
MXHyroH pasHHipi B K034»<^HipieKTaX TpeHHfl. 
Ammy, BceciKOcnb, TOjmiHHy, mu&ieme TOjinpi- 
Hu no flJiHHe nxeTHHOE» noAaTjnmocrb h 4>opMy 
KOHi^OB ^eraycK hjth memHOK motkho HavreHHTb no 
»cejiaHHK). Ohh Moryr 5mtb cnjiomHHMH (pacno- 
naraxitCii HenpepusHO) hjih yAajieHHUMH ^pyr ot 
flpyra. 

AjTbTepHanrBHasi KOHcrpyKUHJi Tpy6KH nova- 
Sana Ha 4>Hr. 4, h 3ia KOHcrpyiopifl oco6eHHO npn- 
roflHa fljw H3roTOBjieHH3i Tpy6KM ixyreM 4>opMOBa- 
HHA Ha onpaBKe, nanpHMep, nyreM 4>opMOBaHHfl 
OKyHaHHCM. Tpy6Ka 4 oSpaayercji c BHcrynaMH 8 
KjiHHOo6pa3HOH 4>opMu, pacDOJiOBceHHUMH Henpe- 
puBHO BAOJiB Tpy6KH» TSK, WTO HOJiyiiaerTCJi 3y6^- 
Tfaiii npo^Hjib. K;iHHOo6pa3HMe Bucrynu MOiyr 
6wrb KOJimeBMMH h npoxoAHTb HenpepuBHO bo- 
Kpyr OKpyxHOH noBCpxHOCTH Tpy6KH. B ajii.TepHa- 
xhbhom BapHanre ohh Moryr Gurb AHCKpeiHUMH h 
pacnonaraiBCB na HexoropOM paccroxHHH Apyr or 
flpyra. Kjihhui HaxnoHeHu noA He6ojiBiiiHM yrjiOM, 
HanpHMep, or 5 ao 10^ k och Tpy6KH, h naKjiOHHue 
nosepxHOCTH Moryr HMerb jnoSyio cootbctct- 
Byion^yio AJiHHy, HanpHMep, or 5 ao 10 mm. 3aAHHe 
noBepxHOCTH KJiHHOo6pa3HHX BMCxynoB npeAnoH- 
TKTejTbHO BunojiHeHBi nepne^AHKyjDipHBiMH k och 
Tpy6KH. 

^>Hr. 5 noKasuBaer o6ojio<iKy sHAOCKona b 
npoitecce HaAeaaHHs ee na Ty6yc 3HAOCKona. 
TpySKa 060J10TO1 doiaAHBaerc^ rapMoniKOH b 
ROJiBK^eBOM Aep^axene 10, HMeioiqeM oxBepciHe na 
OAHOM KOHqe, ^epes KOTopuH Buctynaer nepeA- 
HHii KOHcii Tpy6KH 4. HapyxmaJi creHica AepaKarejix 
npoAncHB Aim oGpasoBaHHn nanpaBiraomero bo- 
poTHHKa 11, cnoco6cTByK)mero HanpaBncHHio 
Tpy6KH Ha Ty6yc 2 sHAOCKona, B AannoM BapHanre 
ocyntecTBjieHHx xpyGica BunojineHa c KOjn>uoM 12 
Ha ee nepeAnen KOHue» KOTopoe npeAHasnaieHo 
Ami KOHTaKTHpoBaHmi c yAOJieHHUM kohi^om 3 
Ty6yca 3HAOCKona. fffipmrcm 10 nponycxaiOT 
HaA KOHi^oM Ty6yca 2, ^roGu BBecni Konbito b 
KOHTaKT c yAaneHHUM kohiiom 3, h Aepxcarejn* 
CMeiAaiOT BAOJiB Ty6yca, KoropiiiH cMdAaeror ne- 
pes AepxaTejm c sasopoM, laicHM o6pa30M, hto 
ipyGsa nocrencHHO buxoakt qacrjofH (AOSHpo- 
BaHHo) H3 Aepxcarejn h noRpBiBaer lyGyc 2 c 3a- 
XBanoBaHHeM (sascHMOM) ero 6jiaroA3|M npHcy- 
mcH MaTCpnajiy xpyfiKH ynpyrocxH, 

CneAyer oTMCTHTb, to) BumenpHBeAeHHBie 
BS^HaHTu ocymecTBjieHHx onHcanu hckjiiohh- 



TCJIBHO B KBHeCTBe npHMepa, H B03M0aCH0 Bunoui- 

HeHHe MHOxeciBa BapHamoB, ne otxoah ot o&be- 
Ma H3o6peTeHmi. Tpy6Ka motkct 6hm BunojineHa 
c B03M0acH0CTb}0 pasAyBaHHsi, rax hto coo6iAaK>- 
mHH ABH»ceHHe MexaHHSM 6yAeT paGoratb tojebko 
npH pasAyroM (hjih CAyrOM) cocto^ihhh, o6ecne- 
HHBaa B03M0acH0CTi BunojnieHHji HSBjieneHHH c 
6ojibmeil 6e3onacHOcniK). 

OOPMYJIA H30BPETEHIW 

1. CBeMHasi o6ojioiiRa Anx Ty6yca 3HAOCKona, 
coAepacaniaJi yAJiHHeHHyio opyCxy (4) h3 tohkoix) 
3nacTHHHoro MaxepHajia, npHcnocoGjieHHyio ajia 
HaAeaaKKfl Ha Ty6yc (2) 3HAOCKona p^in coaAannji 
nosepxHocTHoro KOHxaicTa Meamy xpyGKofi h xy- 
6ycoM ffflx yAepacHBaKHx Tpy6KH ot cMetACHHsi b 
i^OAOHbHOM Haiq)aBjieHHH lyGyca b iq)OAecce 
CMemeHHs Ty6yca nepes npoxoA b Tene, b KoropuB 
Ty6yc BCxaBjieH npn HcnojiB30BaHHH, OTjnwaio- 
n^ascx TCM, HTo Hapy^OH noBepxHOcm Tpy6icH 
npHAana KOH^jnrypauHA, o6ecneHHBaioiAa5i HH3Koe 
4>pHKIIH0HH0e COnpOTHBJieHHe BO BpeMA CMemeHHji 
Ty6yca 3HAOCKona BnepeA nepes npoxoA b xejie h 
6ojiBmee ({>pHicipiOHHoe conponrajieHHe bo BpCMx 
CMemeHHx xyCyca 3HAOCKona nasaA <iepe3 npoxoA 
Biene. 

2. 06ojTOHKa no n.l , orjin^aiomajrcJi tcm, rto 
nosepxHOCTb Tpy6KH hmcct BMCxynii (5, 6), na- 
KnoHeBBue nasaA noA He6ojii»iiiHM yrAOM. 

3. OGoAOHKB no n.2, orjnnaioniaxcji xeM, hto 
BBicrynu hmciot 4>opMy pi»r6BHx ^leniyeic hjih nie- 

THHOK. 

4. OGojio^a no n.l, orjinqaiomajioi tcm, to) 
ipy^Ka HMeeT yqacxKH (8) c KjiHHoo6pa3HUM npo- 
4>HneM B npoAOJiBHOM ceneHKH. 

5. OSojio^iKa no jiio6oMy h3 iin.1-4, otjih- 
HBioiAaxoi TeM, ^To Tpy6Ka (4) HsroroBjieHa h3 
3jiacTHHHoro Maxepnajia, laKoro kek nonnyperaH, 
nojiHXjioponpeH hjih HaxypajiBHiiiH Kaynyic 

6. 06ojiOTOa no jnoGoMy h3 nn.1-5, otjih- 
nasojuasicsi tcm, qro napyKHax noBepxHOcn» Tpy6- 
kh o6pa6oTaHa AJm MOAH^HA[qx)BaHHii ee nosepx- 

HOCTHOrO TpeHHX. 

7. 06onoHKa no n.6, otjih^bioiiuuicji tcm, qro 
Hapyacnafl noBepXHOcn* HMeex noxpuTHe c hhskhm 

K03^$HUHeHTOM TpeHHX. 

8. OGojiOHKa no n.6, onrjmqaionuuicx xeM, mo 
HapyxHaji noaepxHOCTb HMeer HaneceHHyfo na nee 
CMasKy. 

9. 05ojiOTOa no jiio5oMy h3 iin.1-8, otjih- 
HaK)majic5i tcm, hto rpySxa (4) HMeer jihhhio oc- 
naGjiCHHX, npoxoAJHAyio baojib xpyGxH h npCAHa- 
3HaHeHHyK> flflx oGnenenHii paspusa Tpy6icH b 
iq>0A0JibH0M HanpaBneHHH Ann cmmx tp^kh c 

3HA0CK0na. 

10. 06onoHKa no Jiio6oMy h3 nn.1-9, otjih- 
^aioiAaflCx TCM, hto TpyCxy paaMcniaiOT b EOJOiixe- 
BOM Kopnycc (10), HMeioiAeM ucHTpajiBHoe orsep- 
CTHe, ^epes Koxopoe Moxex CMemarbca xyGyc (2) 
3HAOCEona BO BpeMx HaAeaaHHA Tpy6KH Ha Ty6yc. 
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11. 3haockoii, co^epBcanpiH yAiiHHeHHUH 
iuGkbh Ty6yc (2) c 6jiidkhhm kohuom, npHCoeAH- 
HeHHBiM K cpeACtBy (1) iura HB^jaofffimuL, h co 
CBo6oAHiaM AOJibHHM KoimoM (3), oTJnnaioiimiicfl 
TCM, 1T0 Ty6yc (2), no Menuneii Mepe, na ^acm 
CBoeif AnHHbi HMeer Hapyxnyio noBepxHocxb, 
oGecne^iHBaiomyio MeHLmee 4>pHKiiHOHHoe conpo- 
THBJieHHe (^^eHHK) BnepeA* hcm CMemeHmo b 
oGpaiHOM HanpaBjieHHH. 

12. 3ii;nocKon no n.ll, orninaionpdicii leM, 
qro HapyscHaii noBepxHOCTb o6pa30BaHa ci>eMHo6 
'ipy6K0H, KOTopaff noKpusaer, no MCHbineH Mepe» 
qacTb AJiHHu yAiiHHeHHoro lySyca or ero wiBHe- 
roKOHi^a. 

13. 3HjiocKon no n.l 1 huh 12, oxTonaioniidi- 
cn TeM, WTO HapyxcHaR noBq>xHOCTb coAepHocr bu- 
crynw, HaKjiOHeimbie noA He6ojn>umM ynroM. 

14. Si^EtocKon no n.l 3, cncsrmBaoimmcK tcm, 
qro BucTynu hmciot bha pu6i>Hx lemyeK (5). 

15. 3iqiocKon no n.l3, oiwiaiontHiicii tcm, 
qro BEicrynu (8) BunojnieHBf KnHHOo6pa3fiuMH. 

16. 3HAOCKon no n.13, oxnmaionpdiai xeM, 
qxo Bucrynu coAepscaT n^enoiKH (6). 




<I>Hr. 1 

5 




Om. 2 



Oht. 3 



17. 3HflocKon no jnoGoMy h3 nn.11-16, or- 
jnnaionqcHCfl tcm, qro HapyacHaa noBepxHOCTb 
Moxer 6iiiTb MOAH<|»Hmq)OBaHa am o6jierqeHHfl 
ynaneiDu Ty6yca h3 npoxo^a b xene. 

18. 3HAOCicon no n.l7, ornHqaionprilcji TeM, 
WTO Hapyxcnax noBepxHocn> o6pa30BaHa paa^Qr- 
BaeMod Tpy6Kofi. 

19. 3m(OCKon no jiio6oMy h3 nn.ll-18» or- 
rmmaomfmcsi tcm, tto noBCpxHocrb oGpaaosana 
Tpy6Koii, KOtopax Moacer 6utb AHcrampiOHHO or- 
aejiena or yniraHeHHoro Ty6yca, htoSu tcm cawuM 
npH HCnojn>30BaHHH o6ecneHHTb BosMOxaiocTb 
pasflCJibHoro mRnc^tmui Tpy6KH h niGKoro Ty6y- 
ca H3 npoxoAa b xejie. 

20. OdojiOHKB ffjuL Ty6yca (2) 3HAOCKona, co- 
ttjspmsmsi ynnHHeHHyio ipySKy (4), orjniHaioniafl- 
cjr TeM, WTO napyTKHaff noBepxHOCTb xpySirH (4) 
BunonHena xaKOii, to), Kor^a Tpy6Ka Haflera na 
Ty6yc 3HAOCKona, Hapyacnafl nosepxHOCTb Moacer 
oSecne^nm Goubniee j^pmoiHOHHoe conponiBjie- 
HHC CMcn^eHHio Ty6yca 3HAOCKona nasajs,, hom 
4>pHKiQiOHHoe conpoTHBjieHHe CMen^euHio ty6yca 
BnepeA. 




Oht. 5 
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